
8 Project Management

Thischapterdescribesthemission,scope,participation,andpersonnelof theMINERvA ProjectOffice,
whichappearsasa level 2 projectin theMINERvA Work Breakdown Structure(WBS).At Level 2, the
MINERvA Projecthasninemajortechnicalsubprojects:

� ScintillatorExtrusions:WBS 1.0

� WavelengthShiftingFibers:WBS 2.0

� ScintillatorPlaneAssembly:WBS3.0

� ClearFiberCables:WBS 4.0

� PhotomultiplierBoxesWBS 5.0

� PhotomultiplierProcurementandTesting:WBS6.0

� ElectronicsandDAQ WBS7.0

� Frames,Absorbers,andDetectorStandWBS8.0

� ModuleandVetoWall AssemblyWBS 9.0

Theprojectoffice is WBS 10.0andprovidesmanagementandoversightfor theothersubprojects.
ThischapterdefinestheWBSof thedetectorthroughlevel twoanddescribessomeof thekey procedures
andpracticesthatwill befollowedthroughoutthecourseof theproject.

8.1 MINERvA ManagementTask

Thebasicfunctionsof theProjectOffice fall into four generalcategories:

� oversight/reporting

� technicalassistance,problemresolution;

� management/leadership;and

� administrative support.

Oversight/reportingincludes,but is not limited to:

1. developingandmaintainingtheWork Breakdown Structureandbaselineresourceloadedcostand
schedule

2. trackingthestatusof theprojectrelative to thebaselineusingformal projectmanagementtools
suchasEarnedValueandScheduleVariance;

3. providing regular(periodic)andadhocreportson thestatusof theprojectto Fermilabmanage-
mentandthefundingagencies;

4. reportingon thestatusof theprojectto theMINERvA experimemntalcollaboration;
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5. developingandmaintaininga ProjectManagementPlanandworking with theDOE MINREvA
ProgramDirector to develop and maintainthe ProjectExecutionPlan, Acquisition Execution
plan,andotherformalplans;

6. developingandmaintainingaQualityAssuranceProgram;

7. preparingannualbudgetrequestsandestablishingwork plans;

8. negotiatingMemorandaof Understanding(MOU’s) andStatementsof Work (SOW’s) with par-
ticipatinginstitutions;

9. reportingschedlueandcostvariancesanddevelopingmitigationplans;

10. developing,maintainingandupdatingtheRisk Analysis/Mitigationplan;and

11. managingthechangecontrolprocess.

TechnicalAssistanceandManagement/Leadershipincludes,but is not limited to:

1. developing,selecting,or organizingthe developmentof standardsandprocedures,capturedin
documents,for theusein theMINERvA projectandenforcingadherenceto them;

2. ensuringthat all work doneby the subprojectsmeetsthe technicalrequirements,conformsto
safetyrequirements,and satisfiesthe quality assurancecriteria of DOE, Fermilab,and MIN-
ERvA. This includesvisiting productionsitesatuniversites,vendors,andotherlabs;

3. approving, afterevaluationandreview, all majorprocurementsandcontracts;

4. identifying possibleconflictsbetweenprojectsandresolvingthem;

5. evaluatingor arrangingto have evaluationsmadeof proposedchangesto thetechnicalbaseline,
costorschedule,andproviding thetechnicalinput to thechangecontrolprocess;

6. identifying resourceshortfalls andreallocatinghumanresourcesor fundsin amannerrequiredto
maintainthescheduleandbudget;

7. appointingthe level 2 subprojectleadersandensuringthat the leadershipof the subprojectsis
functioningat anacceptablelevel;

8. organizing“internal” reviews andrespondingto their findings;and

9. participatingin andrespondingto thefindingsof externalreviews

Administrative Functionsof theProjectOffice includebut arenot limited to:

1. preparinganddistributing reports;

2. arrangingandaccountingfor travel;

3. maintainingkey schedulesandschedulingkey meetings;

4. providing supportfor meetings;
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5. maintaininggeneraloffice suppliesandequipment

6. procuringcomputers,PCsoftware,andgeneralsoftware;

7. evaluating,selecting,acquiringandsupportingspecialprojectmanagementandreportprepara-
tion software;

8. supportingguestsandvisitors,includinghelpingthemwith travel,housing,support,andworkspace;

9. organizingtraining;and

10. providing administrative supportfor internalandexternalreviews.

TheMINERvA ProjectOffice will residein theParticlePhysicsDivision (PPD).Therelationship
betweenthe PPDandthe MINERvA project is descfribedint he PMP. OtherFermilabdivisionsand
sections,including ComputingDivision, AcceleratorDivision, TechnicalDivision, Facility Engineer-
ing SystemsSection(FESS)and BusinessSystemsSection(BSS) are involved in MINERvA. The
interactionsof thosedivisionswith theprojectis describedin thePMP.

8.2 KeyRolesin the Project Managmenet/Project Office

Thekey managementrolesaredescribedhere. It shouldbenotedthata singlepersonmayhold more
thanoneof therolesdescribedbelow, or for exampletheremaybemorethanonepersonselectedto fill
aspecificrole. For example,severalof thelevel two subtasksareco-managedby two people.

� ProjectManager

TheProjectManageris appointedby theFermilabDirector, andis responsiblefor theexecution
of theMINERvA Project.Therefore,theMINERvA PM mustdevelopandmaintaintheProject
ManagementPlan;negotiateandupdatetheMemorandaof Understanding(MOU) betweenFer-
milab andthecollaboratinginstitutions;anddirect theactivities of subsystemmanagers.These
MOUs determinetheresourceswhich areavailableto theprojectfrom thecollaboratinginstitu-
tions. Implicit in theseresponsibilitiesis therequirementthatthePM administerbothhumanand
financialresourcesavailableto theprojectthroughtheseMOUs.

TheMINERvA PM workswith representativesof thedivisionsandsectionsat Fermilabto ob-
tain Laboratoryresourcesfor the project as approved by the FermilabDirectorate. This may
includethedevelopmentof additionalMOU betweentheProjectandspecificFermilabdivisions
or sections.

ThePM assignsresponsibilitiesandresourcesto theSubsystemManagers.Theprogressof these
assignmentsis monitoredthroughmonthlystatusreportsgeneratedby theSubsystemManagers,
by meansof regular SubsystemManagersmeetings,and throughdaily communications.The
MINERvA PM is responsiblefor developing, maintaining,and tracking the schedulefor the
project, which will include a completelist of milestonesto facilitate monitoring the progress
of the project. The MINERvA PM providesmonthly reportssummarizingthe progressof the
Projectto theFermilabDirectorandtheFederalProjectDirector.

ThePM maydelegateresponsibilitiesto theDeputyProjectManagerto optimizetheefficiency
of theproject.
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� DeputyProjectManager

TheDeputyProjectManagerassiststheMINERvA PM in all mattersrelatingto theMINERvA
Project,including theplanning,procurement,dispositionandaccountingof resources,progress
reportson projectactivities,ES& H issues,andRisk Management.In theabsenceof theProject
Manager, theDPM assumestheprojectmanagementresponsibilities.

� UniversityProjectManagerRepresentative

TheUniversityProjectManagerRepresentative (PMR) assiststheMINERvA PM in all matters
relatingto activities andresourcesat collaboratinguniversities,includingtheplanning,procure-
ment,dispositionandaccountingfor resourcesallocatedto theuniversities,progressreportson
activities carriedout off-site, off-site ES&H issues,liaison with university InstitutionalRepre-
sentatives,fabricationof detectorcomponentsoff-site,andtheir timely delivery atFermilab. The
PMR coordinatesactivities betweenuniversitieswhich work on closely-relatedWBS elements
occurs.

� ProjectMechanicalEngineer

The MINERvA ProjectMechanicalEngineeris responsiblefor coordinationof mechanicalas-
pectsof the designand fabricationphasesof the project. The ProjectMechanicalEngineeris
directly responsibleto theMINERvA ProjectManagerandreceivesinput from theDPM, PMR
andLevel 2 SubsystemManagers.In cooperationwith themtheProjectEngineerworkswith the
MINERvA ES&H Coordinatorto implementFermilab’spolicy of IntegratedSafetyManagement
(ISM) in theprojectandresolve any ES&H issuesthatmayarise.

� ProjectElectricalEngineer

The MINERvA ProjectElectricalEngineeris responsiblefor coordinationof electricalaspects
of the designandfabricationphasesof the project. The ProjectElectricalEngineeris directly
responsibleto theMINERvA ProjectManagerandreceivesinput from theDPM, PMRandLevel
2 SubsystemManagers.In cooperationwith themtheProjectEngineerworkswith theMINERvA
ES& H Coordinatorto implementFermilab’s policy of IntegratedSafetyManagement(ISM) in
theprojectandresolve any ES& H issuesthatmayarise.

� DocumentCoordinator

TheMINERvA DocumentationCoordinatorsupportstheProjectManagerin thepreparationand
revision of the PMP and other project documentation.The DocumentationCoordinatoralso
assistsin the preparationof MOU and SOW with the collaboratinginstitutionsand with the
organizationof materialsfor internalandexternal reviews of the project. The Documentation
CoordinatorsupportstheES& H Coordinatorin thecompilationof relevantsafetydocumentation
for theproject.

MINERvA documentationis maintainedwithin adocumentdatabase,theDocDBdocumentman-
agementsystem.TheDocumentationCoordinatoris theadministratorfor thedatabase.

TheMINERvA DocumentationCoordinatoralsocoordinatesQualityAssuranceissuesandmain-
tainstheMINERvA QualityAssurancePlan,asdiscussedin Section7.1.TheDocumentationCo-
ordinatoralsomaintainsandtracksdocumentationof internalQA reviews, reviews Memoranda
of Understandingandotherdocumentation,andadvisestheProjectManageronQA issues.
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� SafetyOfficer

TheES& H Coordinatoraddressestheadministrative aspectsof all ES& H work associatedwith
theMINERvA Projectandreportsto theMINERvA ProjectManager. TheES& H Coordinator
compilesandmaintainsthe MINERvA HazardAssessmentDocument,PreliminarySafetyAs-
sessmentDocument(PSAD),andtheMINERvA SafetyAssessmentDocument(SAD).TheES&
H CoordinatorplansandcoordinatesES& H reviews of theprojectandassemblestheassociated
documentation.

� Scheduler

TheMINERvA SchedulermaintainsandupdatestheMINERvA Projectcostandscheduleplan
andpreparesthe scheduleinformation for monthly reportsandscheduledreviews, submitting
themto the MINERvA PM for approval andtransmission.The Scheduleralsoworkswith PM
in identifying scheduleissuesin a proactive mannerin orderto trackandreportdeviationsfrom
baselineschedulesandcosts.

� BudgetOfficer

TheBudgetOfficerhastheresponsibilityfor preparingcostinformationfor themonthlyreports,
submittingthemto thePM for approval andtransmission.TheBudgetOfficer monitorsexpen-
dituresof US andnon-USfunds,tracksandreportsdeviationsfrom baselineschedulesandcosts
asspecifiedin Section5, andpreparestheProjectAccountingTaskStructure.TheBudgetOffi-
cerverifiescostsin MOUs/SOWs, usingCOBRA for trackingearnedvalueon a monthly basis
andasneededfor reports/reviews. TheBudgetOfficer tracksrequisitionsasneededandtracking
monthlycostsandobligationsversusCost& SchedulePlan(CSP).

The BudgetOfficer also assistscollaboratingresearchersin preparinginitial budgetestimates
andcollaborateswith the FermilabOffice of ProjectManagementOversightto develop project
controls.

The FinancialManagementSystem(FMS) in useby Fermilaballows individual costcodesto
be established,wherenecessary. The BudgetOfficer hasthe responsibilityfor establishingthe
propercostcodes. The FMS is alsousedto track andmonitor suchexpensesascharge-backs
from otherDivisions/Sections,andotherFermilabrelatedcosts.At thesuccessfulcompletionof
eachprojectphaseor WBS task,theProjectManageror designatedrepresentative is requiredto
verify that work wasperformedandcompletedin accordancewith acceptablestandardsbefore
final paymentis authorizedby theBusinessServicesSection.

8.3 MINERvA DetectorWork Breakdown Structure

TheMINERvA Work Breakdown Structureis definedin table8.3 to Level 2.

8.4 MINERvA ManagementProcedures
� InternalReviews

EachLevel 2 subsystemwill undergotechnicalreviewsto helpoptimizethedesignandcostof the
subsystem,aswell asto coordinateits schedulewith thoseof theothersubsystems.A committee
appointedby the ProjectManager, comprisingmembersof the MINERvA Collaborationand
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Table1: Work Breakdown Structurefor theMINERvA DetectorProject.
WBS Title Description
0 MINERvA DesignandconstructtheMINER A Detector
1 ScintillatorExtrusion Prototypeandfabricatethetriangular

(innerdetector)andrectangular(outer
detector)plasticscintillatingstripswhich
comprisethesensitive elementsof thedetector

2 WLS Fibers Fabricateandtestwavelength-shiftingfibersfor
insertionin scintillatorbars.

3 ScintillatorPlaneAssembly AssemblescintillatorbarsandWLS fibers
into detectorplanes.

4 ClearFiberCables Fabricateandtestclearfiberbundles,connectors
andOpticalDetectorUnits to carrylight
from theWLS fibersto theMAPMTS.

5 PhotomultiplierTubeBoxes Fabricatehousings,install internaloptical
cables,mountMAPMTS andtestoutput.Develop,
testandintegratelight-injection
calibrationsysteminto PMT boxes.

6 PhotomultiplierTubes ProcureandtestMAPMTs
7 ElectronicsandDAQ Fabricateandtestfront-enddigitizer/HV boards,

VME chaincontrollers,computerreadout
systemandassociatedpower
andmonitoringinfrastructure.

8 Frames,AbsorbersandStand Fabricategraphite,iron andleadabsorbers
andnucleartargetplanes,steelouter
framesfor detectormodulesand
detectorsupportstand.

9 ModuleandVetoWall Assembly Assemblescintillatorplanes,frames,
absorbers,andtargetplanesinto detector
modules;scanresponse;fabricate
associatedpower, coolingandmonitoring
systems.Refurbishandtesttheupstream
vetoplanes.FabricatePMT boxsupportframework.

10 ProjectManagement Managetheconstructionprocess
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expertsfrom Fermilabandotherinstitutions,review eachsubsystemat leastonce,with additional
reviews at thediscretionof theProjectManager. Thereview committeesubmitsa written report
to theProjectManager, who actsuponthecommittee’s findingsasnecessary.

EachLevel 2 Subsystemwill alsoundergo areview to ensurecompliancewith applicableFermi-
lab ES& H requirements.AdditionalES& H reviews maybescheduledat theProjectManager’s
discretion. The MINERvA ES& H Review Committeeis discussedin detail in Section6.1.1.
TheCommitteewill submitawrittenreportof its findingsto theProjectManagerandtheParticle
PhysicsDivision Head. TheProjectManagerwill addressany findingsof noncompliancewith
ES& H requirementsandinform theDivisionHeadin writing of theresolutionof thosefindings.

� ExternalReviews

The FermilabDirector will appointa committeeto conductperiodicreviews of the MINERvA
Projectto monitorits progress.Director’s Reviews areheldat theDirector’s discretion,typically
on anannualbasis.

In additionto externalreviews organizedby MINERvA, therewill bereviews organizedby and
reportingto external funding agenciesand Fermilab. The MINErvA ProjectManageror the
MINERvA spokespersons,asappropriateto theparticularreview, will organizeMINERvA pre-
sentationsat thesereviews. It will be therole of theMINERvA ProjectManagerto provide the
requiredsupportfor the preparationfor the review throughthe ProjectOffice, to participateas
requiredin thereview, andhelpresolve any issuesemerging from thereview.

8.5 Reporting

TheMINERvA ProjectManagerwill provide theMINERvA spokespersonswith contributionsfor re-
portswhich they requireor which arerequiredby themfor Fermilabor fundingagencies.The MIN-
ERvA ProjectManagerwill develop,in conjunctionwith heror his team,a reportingprocedurefor the
wholeprojectaswell asfor theProjectOfficesubproject.Suchreportingshouldguaranteegoodinfor-
mationflow within theprojectbut shouldrequirenomoreeffort thanis neededto meetthisobjective.

8.6 Assignmentof Responsibility for Work

At somepointasubgroupor collaboratinginstitutionmaywant(or berequired)to formalizeits activity
andassumeresponsibilityfor work on aMINErvA subsystem.Thework maybeanindividual subtask
or subtaskcomponent.Assumptionof responsibilityfor anactivity will bedoneby submittinga pro-
posalto therelevantLevel 2 Manager. TheManagerwill work with theproponentsto developthefinal
proposalandafter theLevel 2 managerapprovesit, sheor hewill submitit to theMINERvA Project
Manager, andtheSpokespersonsfor concurrence.

After a positive decision,thetaskmanagerwill negotiatean“assignmentof responsibility”for the
projector subtask.Thisagreementwith thegroupwill bewrittenandwill specifyall requirements(per-
formance,interfacing,etc.)all deliverables,schedule,costs,andmanpower requirements.Deliverables
will normally includetechnicalcomponents(with interconnections,power, etc)quality assurancedata
(resultsof acceptancetests)testanddebugging procedures,supportingcomputerprograms(simula-
tions,readout,diagnostic,monitoring)completedocumentation(schematics,trouble-shooting),safety
informationandprocedures,anda maintenanceandrepairplan. Theagreementwill alsospecifycom-
mitnmentsto debugk, integrate,andmaintainall devices.
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TheMINERvA ProjectManagerandspokespersonswill approvetheagreement,andif required,the
agreementwill thenbe submittedto Fermilabandthe funding agenciesfor approval. The agreement
mustbe reflectedin the group’s formal MOU andfunding andmanpower plan. The groupwill then
undertake thesubtask.Reportsandcostandscheduledatawill beprovidedfor theregularreportsand
uponspecialrequest.Reviews will beconductedasneeded.

The level 2 managermust ensurethat all work assignedunderthe task is being carriedout on
schedule,within budget,is technicallysoundandmeetstherequirmentsof hteprojectfor quality and
ES& H. If work is notbeingdoneor is notmeetingtherequirements,actionmustbetakento correctthe
situation.If thecorrective actionrequireschangesin MOU’s or SOW’sl, theproblemmustbebrought
to theMINERvA ProjectManagerfor resolution.

8.7 ValueManagement

The MINERvA Projecthasimplementeda designreview system,in which eachmajor subsystemis
closelyexaminedto obtainoptimalvaluefor thesystem,giventhetechnicalrequirementsandschedule
constraintsimposedon it. Thesereviews aredocumentedin the project’s documentdatabase,which
usestheDocDB documentmanagementsystem.Documentationandupdatesarethusavailableto the
projectmanagementstaff, subsystemmanagersandotherprojectpersonnel.

Specificproject noteson designmodificationsare maintainedin an assignedValue Engineering
category in thedocumentdatabase.Thedatabaseallows for easyaccess,review andupdatingby par-
ticipantsin theMINERvA Project.

8.8 Risk Management

The MINERvA Projecthasadopteda standardrisk managementprocess. The MINERvA Project
employs severaltoolsto implementtherisk managementprocess.Theseinclude,but arenot limited to,
projectreviews, monthly reportsandtheLevel 2 Managersmeeting.This meetingis heldweeklyand
providesaforumfor identificationof risksanddiscussionof risk handlingstrategies.Riskmanagement
documentationis maintainedin theMINERvA documentdatabase,from which it is availableto all of
theaffectedprojectmembersandstakeholders.
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